Objective: Compare behavioral and emotional problems of children and adolescents with Prader-Willi Syndrome (PWS) and dients consulting mental health centers (MHC) and related behavioral and emotional problems to the children's personality in the PWS group.
For example, externalizing behaviors are found to be particularly heightened in adolescence than in later years (Dykens, Hodapp, Walsh, & Nash, 1992) .
Although earlier studies have revealed increased levels of externalizing and internalizing problems in youths with PWS than in children from a nonclinical population (Curfs et al., 1991) , it is not known whether children and adolescents with PWS have greater or fewer problems or a specific profile of problem behaviors when compared to children from a clinical population. Further, to our knowledge, no data are available on the relationship of behavioral/emotional problems of youths with PWS with the personality characteristics of the children.
The research reported in this article had two aims. The first aim was to assess whether the behavioral and emotional problems of children and adolescents with PWS differ from those of a large sample of children who consulted mental health centers (MHCs) for behavioral and emotional problems. As in earlier studies (Curfs et al., 1991; Dykens et al., 1992) , we concentrated on the two broad syndromes of externalizing and internalizing problems, although some additional syndromes were examined as well. We also investigated whether age and gender were differentially related to problem behaviors for both groups of children.
The second aim was to relate personality dimensions of the children and adolescents with PWS to possible differences in behavioral and emotional problems. Personality has many different meanings. In the present study, personality is defined as the central orientations or behavioral styles that for a large part are genetically determined, typify individuals across different situations and time, and manifest themselves in concrete behavioral responses or adjustment problems (cf. Hartup & van Lieshout, 1995) . Personality assessment was based on the Big Five personality dimensions: (1) Extraversion, (2) Agreeableness, (3) Conscientiousness, (4) Emotional Stability, and (5) Openness to Experience (cf. Goldberg, 1990) . Earlier studies showed the personalities of children and adolescents with PWS to differ from those of children with other MCA-MR syndromes (i.e., the Williams and the Fragile-X syndromes) and from the personalities of children attending regular schools (Curfs, Hoondert, van Lieshout, & Fryns, 1995; van Lieshout, de Meyer, Curfs, & Fryns, in press ). More specifically, groups of children with specific genetic syndromes seem to be similar on some personality characteristics but different on others. For example, children and adolescents with PWS did not differ in Extraversion from children and adolescents with Williams and Fragile-X syndromes nor from children attending regular schools. Children with all three MCA-MR syndromes consistently scored lower on Emotional Stability and Openness to new experiences. Further, children and adolescents with PWS scored lower on Conscientiousness than children attending regular schools but higher than the Williams and Fragile-X children. Youth with PWS scored equally low as the children and adolescents with Fragile-X on Agreeableness and lower than children and adolescents with Williams syndrome and those attending regular schools.
Despite mean differences in the personality dimensions of children and adolescents with PWS compared with children with other MCA-MR syndromes and children attending regular schools, we had no reason to expect that relations between the personality characteristics of children and adolescents with PWS and externalizing and internalizing problems would be different from those observed for children in a nonclinical population (cf. John, Caspi, Robins, Moffitt, & Stouthamer-Loeber, 1994) . Therefore, it was predicted that children and adolescents with PWS with lower Agreeableness and Conscientiousness, and higher Extraversion (i.e., undercontrolled children) would show more externalizing problems, while youths with PWS with lower Emotional Stability, Conscientiousness, and Extraversion (i.e., overcontrolled children) would show more internalizing problems.
To summarize, the level and profile of behavioral and emotional problems in children and adolescents with Prader-Willi were compared to those in a matched group of children and adolescents consulting MHCs. For children and adolescents with PWS, the relations between specific personality profiles and specific behavioral and emotional problems were also examined.
Method

Subjects
The PWS group consisted of 40 children and adolescents between 3 and 20 years, with an even number of boys and girls (20 males, 20 females; mean age: 10 years, 0 months; range: 3 years, 5 months to 20 years, 1 month). The PWS group was randomly selected from the membership list of the Dutch PWS Problem Behaviors and Prader-Willi Syndrome parent association and through the Center for Human Genetics in Leuven, Belgium. Data of one PWS girl were not used because her single mother had not been able to fill out the questionnaires and her father had refused to participate. One more father had refused to participate. The data of the other 39 children in the PWS group were used in all of the analyses reported in this study. The PWS children came from all over The Netherlands and Flanders (Belgium). They were mildly to moderately mentally retarded. Two PWS children were residentially treated; all others lived with their parents. All attended special education; 100% had a Caucasian ethnic background. Each PWS child was then matched with 15 children of the same sex and the same age randomly chosen from 2,004 children who consulted one of three outpatient community MHCs or the outpatient clinic of the Child and Adolescent Psychiatry Department of the University Children's Hospital in the area of Rotterdam, The Netherlands, between June 1, 1988, and December 1, 1989 . This produced a comparison MHC group of 585 children between the ages of 4 and 18 years (300 boys, 285 girls). The data of the MHC group were only used in the comparison of problem behavior in the PWS and MHC group. The ethnic background of the MHC children was 83.2% Caucasian, 1.4% from Turkey or Morocco, 2.4% from Surinam or the Dutch Antilles, 3.9% with other ethnicities, and 9.1% with an unknown ethnicity.
Measures
Behavioral and Emotional Problems. The Dutch translation of the Child Behavior Checklist (CBCL; Achenbach, 1991; Verhulst, Van der Ende, & Root, 1996) was used to obtain parental reports of their children's behavioral and emotional problems. This instrument has two parts, one part measuring children's competencies and a second part consisting of 120 items describing a broad range of problems. Only the findings from the latter part of the CBCL were used for the purpose of this study. The parents were instructed to circle a 0 if the item is not true of the child, a 1 if the item is somewhat or sometimes true, and a 2 if it is very true or often true. The CBCL was completed for the children and adolescents with PWS by both parents (39 mothers and 38 fathers), and for 53.4% of the MHC children by the mother, for 10.1% by the father, for 32.9% by both parents, and for 3.8% by another person who had custody of the child. Because the correlations between the fathers' and the mothers' scores for children and adolescents with PWS on these syndromes ranged from .36 (Attention Problems) to .66 (Internalizing), the CBCL scale scores of the mothers and fathers were averaged and used in subsequent analyses.
Scores were computed for the following eight narrowband syndromes (Achenbach, 1991) Achenbach (1991) were replicated using exploratory and confirmatory factor analyses on the larger sample (see Subjects) of clinically referred Dutch children (de Groot, Koot, & Verhulst, 1994) .
Further, scores were computed for the Internalizing (31 items; .86, .86) syndrome, which includes the items for the syndromes Withdrawn, Somatic Complaints, and Anxious/Depressed and for the Externalizing (33 items; .86, .91) syndrome, consisting of the items for the syndromes Delinquent Behavior and Aggressive Behavior. Finally, a Total Problems score (120 items; .91, .93) was computed as the sum score for all of the items.
Personality Assessment. Both parents of each child or adolescent with PWS provided independent California Child Q-set (CCQ, Block & Block, 1980) descriptions using the Dutch translation (cf. Van Lieshout & Haselager, 1994 ). The CCQ consists of 100 statements describing a wide range of behavioral and personality characteristics. Each statement is printed on a separate card and the 100 cards are then sorted into nine categories ranging from "least" (category 1) to "most characteristic" (category 9). A 9-category forced distribution was used, which meant that 11 statements should be placed in each category except category 5, which received 12 statements.
Scores were computed for the following Big Five personality dimensions by summing the relevant items (number of items and Cronbach's a for fa-van Ueshout, dc Meyer, Curfs, Koot, and Fryns thers and mothers in parentheses): (1) ExtraversionIntroversion (9 items; .43; .72) contrasts emotional, social, and verbal expressiveness with shyness, inhibition, self-isolation, withdrawal, and nonassertiveness. (2) Agreeableness (14 items; .81; .81) covers prosocial versus antisocial interaction particularly with peers. Warm, empathic consideration of other people's needs, emotions, and interests and an open, trustful, interpersonal orientation is contrasted with aggression, irritation, and antisocial exploitation of others. (3) Conscientiousness (8 items; .64, .68) combines a concentrated, planful, reliable, and competent high achievement orientation in work situations with high levels of involvement and persistence. (4) Emotional Stability (11 items; .80, .84) concerns self-reliance, emotional balance, and being easygoing versus fearful, anxious, and emotionally disorganized under stress, and having low self-esteem. (5) Openness (7 items; .59, .52) emphasizes openness to new ideas and experiences in terms of fantasy, curiosity, imagination, creativity, humor, and resourcefulness in initiating activities.
Because the correlations between the fathers' and the mothers' scores ranged from .34 (Conscientiousness) to .80 (Agreeableness), the personality scale scores for the mothers and fathers were averaged and used in subsequent analyses.
Procedure
After consenting to participate in the study, parents of offspring with PWS were visited at their home by an interviewer and asked to complete two questionnaires: the CBCL and the CCQ. The parents of the MHC children were asked to complete the CBCL as part of the intake procedure and to give their consent for use of the information in scientific research. All of the parents had sufficient reading skills for completion of the questionnaires on an independent basis.
Results
Behavioral and Emotional Problems In PWS and MHC Children and Adolescents
To investigate group and gender differences between the mean problem scores of the PWS and the MHC groups, two-way ANOVAs were computed with Group (PWS, MHC) and Gender (Male, Female) as between-subject factors and Total Problems, the broadband CBCL Syndromes, and the narrowband CBCL syndromes as dependent variables.
The results presented in Table I show the mean Total Problems score to be the same for the children and adolescents with PWS and the MHC group. Significant differences were nevertheless found for specific problem domains with youths with PWS scoring significantly lower than the MHC group on Internalizing, Anxious/Depressed, and Aggressive Behavior. No Group differences were found for the narrowband syndromes of Withdrawn, Attention Problems, or Delinquent Behavior. The youths with PWS scored significantly higher than the MHC group on Social Problems and Thought Problems and also much higher on Obesity.
Because significant gender effects in the first set of ANOVAs were largely determined by the far larger number (15 times) of MHC children, we averaged the CBCL syndrome scores for each group of 15 MHC children matching one of the 39 children and adolescents with PWS. This procedure resulted in an "average" matching partner for each child with PWS but did not affect the mean scores for the MHC group reported in Table I . Next, we computed a second set of Group X Gender ANOVAs on 39 children and adolescents with PWS and 39 "average" MHC partners. The PWS and MHC groups now contributed equally to the Gender and Group x Gender interaction effects (see two right columns of Table  I ). The Group x Gender interaction was further explored using Scheffe tests (p s .05). A significant main Gender effect showed PWS and MHC girls to have more Somatic Complaints than the boys from these two groups. Significant Group x Gender interaction effects for Externalizing and Aggressive Behavior showed the MHC boys to score significantly higher than the MHC girls while the boys and girls with PWS both scored as low as the MHC girls. The boys and girls with PWS also scored as high as the MHC boys on Social Problems while the MHC girls had fewer Social Problems. Finally, although the Group x Gender interaction effect was significant on Attention Problems, no two groups were significantly different in the Scheffe test.
To estimate the level of the behavioral and emotional problems of the PWS and the MHC children in this study, we compared their Total Problems scores with those of the nonclinical Dutch CBCL standardization sample (Verhulst et al., 1996) . The mean Total Problems scores for both the PWS boys and the PWS girls corresponded with the 93rd percentile scores for the 10-year-old boys and girls (i.e., the average age level of the PWS sample) of the standardization sample. The mean Total Problems scores for the MHC boys and the MHC girls corresponded with the 96th and 91st percentiles, respectively. Percentile scores higher than p = 90 are considered to be in the clinical range.
Further, to compare the pattern of interrelations of behavioral and emotional problems in PWS and MHC children, Pearson correlations were computed among all CBCL syndromes within each group, and between syndromes and age for the PWS and MHC groups separately (see Table II ). The correlation coefficients for the PWS and MHC group are presented pairwise, with the coefficients for the MHC group between parentheses. In general, the pattern of in- tercorrelations was found to be similar for the two groups. There were nevertheless some significant differences between the two groups as well. First, the correlation coefficients were generally higher for the PWS group (mean overall r = .46, n = 39) than for the MHC group (mean overall r = .38, n = 585), which suggests that the co-occurence (and coabsence) of the different categories of problem behaviors was higher for the children and adolescents with PWS than for the MHC children. Second, higher intercorrelations were found for some CBCL syndromes but not for others. In Table II , those pairs of correlation coefficients that were significantly higher for the children and adolescents with PWS when compared to the MHC children are 
Personality and Problem Behaviors in Children and Adolescents With PWS
In order to test our hypotheses concerning the relations of personality characteristics with problem behaviors, Pearson correlations were computed of the five personality dimensions with all CBCL scales (see Table III ). In accordance with our hypothesis, lower Agreeableness and lower Conscientiousness were found to be correlated to higher levels of Externalizing. The predicted positive correlation between Extraversion and Externalizing was not found. The correlations for Aggressive Behavior were very similar to those for Externalizing. Lower Agreeableness was significantly related to higher Delinquent Behavior. For the broadband syndrome of Internalizing, the hypothesized relations of lower Emotional Stability, lower Conscientiousness, and lower Extraversion to higher Internalizing were confirmed by our findings, but lower Agreeableness and lower Openness to Experience were also found to be related to higher Internalizing. Similar patterns of correlations were found for the narrowband Internalizing syndromes of Withdrawn, Anxious/ Depressed, and to a lesser degree Somatic Complaints. The patterns were again the same for Attention Problems and Social Problems. Only lower Emotional Stability was found to be related to Thought Problems, and less extraverted children and adolescents with PWS were found to have Obesity problems more often than the other children.
Discussion
The global level of behavioral and emotional problems in children and adolescents with PWS children and the MHC comparison children was quite similar. Both groups scored in the clinical range in comparison with the Dutch CBCL standardization sample (cf. Verhulst et al., 1996) . The similar patterns of interrelations among CBCL scales and the similar levels of total problems in children and adolescents with PWS and the MHC youths make these groups proper comparison groups. As far as the level of adjustment problems is concerned, the nonclinical group is not a proper comparison for the PWS group. Similar levels in the PWS and MHC groups were van Ueshout, fie Meyer, Curfs, Koot, and Fryns also found for the narrowband syndromes of Withdrawn, Attention Problems, and Delinquent Behavior. Closer inspection nevertheless shows that both anxious and depressive internalizing as well as aggressive externalizing problems were less frequent in the PWS group than in the comparison group. Other problem behaviors that are not part of the internalizing and externalizing syndromes (i.e., Thought Problems, Social Problems, and Obesity) were more prevalent in the children and adolescents with PWS than in the MHC group. The prevalence of Obesity from toddler age onward is a well-known feature of youths with PWS; Thought Problems do not concern mental retardation but deviations in children's perceptions, thoughts, and acts; and Social Problems mainly concern problematic peer relations. In sum, PWS children are less anxious and depressed and not particularly withdrawn (i.e., they are found to score similarly to the other children) and have less aggression than the comparison group, but they nevertheless behave more immarurely and more clumsily and are often more disliked and teased by their peers than the MHC comparison children (i.e., they score higher on Social Problems). Several gender differences that clearly characterized the larger MHC group were less typical for the PWS group. As an example, we mention here the most relevant one. Externalizing and aggression problems were found to be higher in the MHC boys than in the MHC girls but did not differ for the PWS boys versus PWS girls. Both PWS gender groups scored equally low as the MHC girls.
Comparable patterns of interrelations among behavioral and emotional problem scales in youth with PWS and MHC children were found. Despite this general similarity, however, a number of the interrelations of the behavioral and emotional problems proved to be quite specific to PWS children.
First, the higher level of the intercorreiations among the broadband and narrowband syndromes for the Prader-Willi group when compared to the MHC group indicates that the degree of comorbidity and co-absence for the behavioral problems in PWS children is generally higher. These higher intercorreiations among the CBCL syndromes for the PWS group go along with lower standard deviations for this group when compared to the MHC gTOup (see Table I ). However, instead of indicating a restricted range of variation, the lower standard deviations in combination with higher intercorreiations among the syndrome scores for the PWS group reflect large individual differences in the overall coabsence of behavioral and emotional problems or the overall co-occurrence of a multitude of CBCL syndromes. These individual differences mean that some parents of PWS children indicate hardly any problem behaviors whereas other parents report a multitude of problems.
Second, the higher intercorreiations for the youths with PWS than for the MHC group reflect two specific comorbidity patterns for PWS children in parents' reports. One comorbidity pattern concerns Internalizing (including Withdrawn, Somatic Complaints, and Anxious/Depressed) together with the narrowband syndromes of Social Problems and Attention Problems. The second comorbidity pattern that characterized the PWS children concerned Externalizing (including Aggressive Behavior and Delinquent Behavior). Although Thought Problems and Obesity occurred more often in the PWS than in the MHC group, these types of problems were not differentially related to the other CBCL syndromes for either group. All of the correlations for Obesity with the other syndromes were low. That is, Obesity was unrelated to the other clusters of behavioral and emotional problems in the PWS children (cf. also Dykens & Cassidy, 1995) .
Third, in children and adolescents with PWS, Internalizing, Anxious/Depressed, and Social Problems increased more strongly with age than in the MHC group. We can only speculate about the causes of this differential increase with age. The increased problems observed from the preschool years into adolescence in the present study, combined with the decrease in problem behaviors from adolescence into adulthood observed by Dykens et al. (1992) , might suggest a curvilinear relation between age and problems for the children and adolescents with PWS. However, a number of observations should be considered in this context. In our study, the increase of problem behaviors with age concerned primarily internalizing and social problems while the decrease from adolescence reported by Dykens et al. concerned externalizing problems. Moreover, several of the items for Social Problems pertain to peer relations. A lack of sexual maturity in adolescents with PWS and related problems with peers and parents might contribute to increasing internalizing and social problems in adolescence. Furthermore, the lower number of internalizing problems observed for younger children might also be related to an increasingly earlier diagnosis of PWS in younger children in recent years and to the subsequent successful guidance of parents with children at this young age. Thus, the lower level of Internalizing in the younger children with PWS may reflect the effectiveness of early diagnosis and guidance programs for the families of these children, while the higher level of Internalizing experienced by adolescents may reflect their problems in the formation and/or maintenance of relationships.
Our predictions based on the relations between personality dimensions and behavioral and emotional problems in regular populations were fully supported for Internalizing and partly supported for Externalizing (cf. John et al., 1994) . Externalizing children and adolescents with PWS were found to be more undercontrolled. That is, they were less Agreeable and less Conscientious but not more Extraverted than those who were not Externalizing. The same relations were also found for Aggressive but not for Delinquent Behavior. Internalizing children with PWS were found to be more overcontrolled. They were less Extraverted, less Conscientious, and less Emotionally Stable than those who were not Internalizing. These findings support the idea that the relation between personality dimensions and behavioral and emotional problems in children and adolescents with PWS is similar to that for nonclinical populations.
Several additional relations were also detected for internalizing problems in particular. Internalizing children and adolescents with PWS were frequently described as less Agreeable and less Open as well. Internalizing children and adolescents with PWS are not only more overcontrolled but reveal, in general, a more vulnerable personality profile. Similar relations were not only found for the narrowband Internalizing syndromes of Withdrawn and AnxiousIDepressed but also for Attention Problems and Social Problems. For Thought Problems and Obesity, different and mostly nonsignificant relations to the personality dimensions were observed. These relations between personality dimensions and behavioral and emotional problems mirror to some extent the distinctive pattern of comorbidity found for the PWS children.
A remark should be made concerning Obesity and Thought Problems. Obesity problems occur very frequently in children and adolescents with PWS but appear to be unrelated to any of the other problem categories or personality characteristics, although the more obese children and adolescents with PWS were found to be somewhat more introverted. Obesity seems to be a problem behavior in PWS children on its own. Thought Problems are also a relatively frequent category of problem behavior in PWS children and also appear to be fairly unrelated to Externalizing and Internalizing.
In the present article, a number of challenging further questions could not be addressed. For example, the information that could have explained the individual differences in comorbidity and coabsence of behavioral problems in children and adolescents with PWS was scarce. Also the relations between behavioral problems and specific personality profiles remained unexplained. Variables in the family context such as the socioeconomic level of the family, family stress, marital congruence, and the consistency in parental behavior or individual differences in IQ level and the level of adaptive functioning of the children may be related with the variables under study in this article (cf. van Lieshout et al., in press).
What are the clinical implications of our results? Our findings suggest that recent early diagnosis of PWS and the early start of a parental guidance program immediately after diagnosis seem to lower problem behaviors in young children with PWS. Therefore, at a very early age for the children PWS should be diagnosed and parents should be informed as accurately as possible about the developmental varieties of the somatic and behavioral phenotypes related to PWS. Treatment must start before hyperphagia occurs and should not be restricted to eating disorders. In later years we found that obesity is not linked with internalizing and externalizing problems. Whether and how eating disorders at an early age may be related to these types of adjustment problems needs further study. The increase of anxiety, depressive symptoms, and social problems in adolescent years should alert parents and professionals for the increasing problems of adolescents with PWS in maintaining peer relationships. Our findings further indicate that different personality profiles are associated with internalizing and externalizing problems. Therefore, early personality or temperament assessment (e.g., activity, impulsiveness, irritability, fear, pleasure, and interest) may estimate whether a PWS child is at risk for the development of problem behaviors and for what type of problems (i.e., internalizing o r externaJizing).
